                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         , for example: kill -0 1. 


To check for a process silently (with no output), use: 

kill -0 PID 2>/dev/null 
ps -p PID >/dev/null 

— JANOS GYERIK 
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13-17 *ai 


Attracting digital creatives and new media 
entrepreneurs, the 15th annual South by Southwest 
(SXSW) Interactive Festival gives you both practical 
low-to information as well as unparalleled career 
inspiration. Attend this legendary gathering of the 
tribes to renew your link to the cuttinq edqe. 

Tony Hsieh to Deliver Opening Remarks 
on Saturday, March 14 

At Zappos.com, Tony Hsieh has fostered a culture 
where extraordinary customer service is the norm. 
On Saturday, March 14, hear him talk about how 
good deeds can help you leverage the power of 
your audience to massively extend your brand. 

Scheduled 2009 panels include: 

Appfrica: How Web Applications Are Helping Emerging 
Markets Grow • Being a UXTeam of One • CSS3: What's 
Now, What's New and What's Not? • Gestural III: iPhone 
Taught Us Flick and Pinch. What's Next? • Get Me 
Rewrite! Developing APIs and the Changing Face of 
News • How To Roll Your Own API • The Invisible Web 
and Ubiquitous Computing • Make it So (Sexy): Lustful 
Design in Mainstream Science Fiction • Making Web 
Widgets Accessible: Tools and Techniques • More 
Secrets of JavaScript Libraries • OpenID, OAuth, Data 
Portability and the Enterprise • Post Standards: Creating 
Open Source Specs • Version Control: No More Save As... 

Many, many, more to be announced! 


: 


M 


Screen Burn Panels & Evening Events 

March 13-17, 2009 
ScreenBurn Arcade 

Friday, March 13 ■ 2-6pm 
Saturday, March 14 - 12-6pm 




Sund; 


ay, March 15 - 12-6pm 


Register before January 16 to receive 
the next discounted rate and get the best 
choice of available hotels: sxsw.com/attend 


Attend SXSW Film and SXSW Interactive at 
a bargain rate by purchasing a Gold Badge 

SOUTH BY SOUTHWEST INTERACTIVE FESTIVAL 

March 13-17, 2009 I Austin, Texas I sxsw.com 
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MythVideo: Managing 
Your Videos 


Managing your videos has gotten a little easier with MythVideo. but it helps knowing a 
few expert tricks, michael j. hammel 


MythVideo is a video management plugin for the open- 
source personal video recorder (PVR) system known as MythTV. 
Its primary purpose is to help organize digital videos that are 
saved on a MythTV back-end server for display on front-end 
client systems. The most common use of MythVideo is to 
create a personal digital archive of videos ripped from DVDs. 

In this article, I explain how to configure both your hard¬ 
ware and the MythVideo software so you can make the best 
use of your computers and disk space, while still providing a 
comfortable user experience with uninterrupted playback of 
your digital videos. First, I walk through the process of using 
and configuring MythVideo and then cover some tips on 
improving both the process and the end result. 

It is assumed that you have MythTV and its associated 
software installed. MythVideo doesn't require support for 
live TV, so I don't cover configuration of live TV components 
in this article. 

MythTV Overview 

The MythTV system has a client/server architecture that utilizes 
plugins to extend its feature set. The server side is known as 
the back end, and it is generally responsible for providing 
the hardware required for live TV recording and the storing 
of audio and video content for use within the MythTV 
system. It also provides database features used by both 
MythTV and its plugins. 

The client side is known as the front end, and it primarily is 
used for playback of content that is stored on the back end. 


This can include viewing videos or listening to music, but it 
also includes browsing photos and the Web, making Internet 
phone calls, displaying the weather forecast and even ordering 
movies from Netflix. Front ends and back ends are separate 
pieces of software that communicate over a network, but they 
also can run on the same computer. 

MythVideo is a plugin that runs on a front-end client and 
communicates with the back-end server to manage videos. 

It provides administrative tools for adding new videos to the 
system or for editing video information, along with tools for 
selecting videos for playback. Videos are stored on the back 
end but must be made available over a network using NFS in 
order to be played by the front end. 

MythVideo User Interface 

The MythTV display is divided into pages. There are three sets 
of pages specific to using MythVideo: the video selection 
pages, the video manager pages and the video settings pages. 
The video selection pages (Videos on the main menu) is where 
you browse your video collection, select a video and play it. 
There are three ways to view your collection: browsing one at 
a time, as a pageable gallery and as a list. Each method allows 
you to view the video title, summary information (running 
time, directory, plot summary and so forth) and artwork. 

Browse Mode sorts all your videos alphabetically, and 
although the information it displays is detailed and easy to 
read, it can take some time to browse a large collection. 

Use paging keys (by default, this is the Page Down key on a 



TV 

Sat Apr 26, 7:45 PM 


Music 

Videos 



Images 

LaJ 

Mv 

Games 

Weather 

• 

▼ 



Aliens 

Directed by James Cameron 

The planet from Alien (1979) has been colonized, 
but contact is lost. This time, the rescue team has 
impressive firepower, enough? 


Rated R for monster violence, and for language. 
(1992 special edition) 


Runtime 

137 minutes 


Year 

1986 


7 of 133 


User Rating 

8.4 

Parental 

4 


Level 

Up/Down, Page Up/Down: Browse MENU: Options INFO: Action Menu 


Figure 1. MythTV Utilizing the MythCenter Theme 


Figure 2. Browse Mode 
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A Word about MythTV Themes 


Many themes are available for 
MythTV, and each can be configured 
in a variety of ways. The 
MythMediaCenter theme was used 
while writing this article, and the 
theme was configured (see 
Setup^Appearance) to use the 
Classic menu theme. Screenshots in 


the article reflect this specific setup. 

Despite the difference in themes and 
configurations, the underlying func¬ 
tionality related to MythVideo 
remains the same. All themes offer 
the same set of video browsing 
options and the same administrative 


interfaces. The only difference 
between themes is where you find 
the menu option that takes you to 
each of these features. If you have 
problems finding a particular page 
described in this article, feel free to 
drop me an e-mail, and I'll try to 
help you out. 




Figure 4. Video Settings Main Page 


Figure 3. Gallery (Upper Left) and List (Lower Right) Modes 

keyboard) to page through the list a little faster. 

List Mode displays two small windows. The left side is 
the current folder and the right is the contents of that 
folder. If you have all your videos in one folder, List Mode 
is only a slight improvement over Browse Mode. However, 
if you arrange your videos in topical folders (by genre, for 
example), List Mode makes finding a video much easier 
than Browse Mode. 

But, if you've arranged your videos in genre-oriented fold¬ 
ers, which is the recommended manner for this article, the 
Gallery Mode probably is easier to use than either Browse or 
List modes. This is because the Gallery Mode lets you see a 
user-defined set of thumbnail poster art for the videos in the 
current folder. This mode does run a little more slowly than list 
mode, however, as MythVideo needs to cache the rows-by- 
column set of thumbnails for the current folder at least once. 

Video Settings 

MythVideo can be configured on two sets of pages. The first 
is found under Setup^Video Settings. These pages allow 
global configuration of items like the MythVideo storage 
directory (under General Settings), how the gallery will lay 
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Figure 5. Video Manager Main Page 


out thumbnails (also under General Settings), which tools to 
use for playback (under Player Settings) and ripping options 
(under Rip Settings). 

The Video Settings are global in scope, which means they 
apply to all videos unless a video has its own configuration. 
Setting video-specific configuration is done with the Video 
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Keyboards vs. 
Remote Controls 

If you're just getting started with MythTV, use a keyboard. 
The default keyboard mappings are easy to learn and 
modestly well documented on the MythTV Wiki. 
However, moving to a TV remote control (using URC and 
an infrared receiver) is an advanced topic that only experi¬ 
enced users will want to tackle, partly because setting up 
URC is not easy but also because, once set up, you still 
need to teach URC about your specific remote and how it 
interacts with MythTV. 


Manager (Videos^Video Manager). This section of MythVideo 
allows you to acquire metadata for videos, set a video¬ 
specific player, choose how to play videos in sequence 
(one after another), and choose poster art to display while 
browsing videos. 

Familiarize yourself with the Video Manager, as it will 
become important when cleaning up artwork for your videos, 
not to mention when dealing with videos that don't play well 
with the internal video player. 

The MythTV internal video player does a good job with 
most videos, and I recommend it over external players (at least 
for use with MythTV). But, I've found it to have a problem 
with some videos ripped with MEncoder, though this may be 
due to a bad DVD reader and not to MEncoder. Still, the way 
around this (until I can replace the faulty hardware) is to 
choose an external player, such as MPlayer or Xine. And, 
using the Video Manager is the best way of dealing with 
this problem should it occur. 

Day-to-Day Usage 

The first step in using MythVideo is to rip your DVDs. There 
are a number of tools for doing this, including a MythTV DVD 
ripper, but I've found AcidRip to be the easiest to use for 
beginners (advanced users will want to move on to DVD::RIP 
or try using the command-line utilities MEncoder and 
Transcode). You'll want the smallest files you can get, without 
significant loss of quality, using the AVI file format with the 
audio and video ripped to MPEG-3 and MPEG-2, respectively. 
Other formats might produce better quality or smaller files, 
but if you're just getting started, start with these settings. 
Fortunately, these selections are the default with AcidRip, so 
the only thing you need to do is play with the file size in 
order to find the smallest size (see the General tab File Size 
field) with the best video quality (see the Video tab bits/px 
and Bitrate fields). 

Once you have a ripped file, you need to store it in 
MythVideo's storage directory (see the Video Settings section 
discussed previously). I have internal disk space of about 
150GB on an IDE drive and 500GB on an external USB drive. 



Figure 6. AcidRip 
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Figure 7. Video Manager Menu 

I use the internal drive for TV recordings and the external drive 
for videos. I mount the external drive under /store and set this 
in the Video Settings pages. 

The videos are ripped by AcidRip and then copied to the 
external drive manually. This is so that I can rip them to tem¬ 
porary storage first and verify they work under MPlayer or 
Xine before installing to MythVideo's directories. I do this to 
save wear and tear on the external drives, some of which have 
less than stellar reliability. 

Once you copy a video into the MythVideo storage area, 
you need to grab its metadata using the Video Manager. If 
you're using a remote control with MythTV, note that this 
step is easier to do with a keyboard, though you can use the 
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Figure 8. Video Manager Manual Search 

built-in keyboard with your remote control. I don't recommend 
this if you have lots of new videos to add or if you add 
videos often. 

To update the database, choose Videos^Video Manager. 
This takes you to a page where you can select a video to 
edit. Your collection is listed alphabetically by video title 
with the director and year also listed. New additions to the 
MythVideo storage directories show up with the filename, 
followed by Unknown for the director and a question mark 
for the year. 

Page through the videos, if necessary, until you find the 
new entry. With the entry highlighted, press M for the menu, 
then select Search. If all goes well, MythVideo will find the 
video on the IMDb database and fill in the metadata for you. 

If MythVideo locates the video in the IMDb database, you'll 
need to find the video manually with your Web browser. The 
URL for the video will be suffixed with an ID, something like 
tt0362227. Drop the leading alphabetic characters and note 
just the numeric portion of this ID. In the Video Manager, 
in the menu, choose Manually Enter Video Number, type in 
the number and then press Enter. MythVideo will fetch the 
appropriate information based on the video ID. 

Storage Tips 

Now that you know the basics, there are a few tricks to 
make this all work a little better. First, you'll want large 
storage drives for your videos. Even when ripped to the 
relatively small AVI files, a collection of 100 videos each 
ripped to 2GB in size will take up 200GB of disk space. 
And, if you're like me, you've probably purchased much 
more than 100 DVDs. 

Next, you'll want to separate your videos from your live 
TV recordings. My internal IDE is a 7200RPM drive, and my 
external USB 500GB drive is only 5200RPM. The latter is fast 
enough for playback but not ideal for video recording. That's 
another reason I rip to temporary storage (on a fast IDE drive) 
before copying to the external USB drive. 

External drives are easier to install than their internal coun¬ 
terparts. However, you'll need to make each drive a different 
directory under the main MythVideo storage directory. I 


created a directory called /store/movies/Cinema-1 for my first 
external drive, then mounted the external drive to that directory. 
The /etc/fstab entry looks like this: 

# MythTV drives 

/dev/sdcl /store/movies/Cinema-1 ext3 defaults 0 0 

If you have multiple drives, you may need to write a pro¬ 
gram to identify what drives are allocated to which device files 
at bootup time, because it's possible that the drives may not 
be recognized in the same order each time. This is a problem 
when dealing with external USB drives and a reason I'm currently 
using only one very large drive. 

A minor problem with USB drives is that they spin 
down when not in use. This means the first time you 
browse your video collection to that drive, there may be a 
modestly long pause while the drive spins up. Fortunately, this 
is, at most, an inconvenience and will not affect playback 
of the video. 

I've had good luck with my Western Digital 500GB USB 
drive, but I've had poor luck with Maxtor drives—two of three 
drives have failed inside of the first week (the other is working 
fine, however). At the time of this writing, the Seagate 
FreeAgent drives were having problems related to power¬ 
saving mode under Linux. Workarounds are available, but 
until Seagate resolves the problem, you probably should 
avoid those drives. 

Another tip is to place your DVD readers on separate 
machines, if available. This will allow you to rip your videos 
to NFS mountpoints without affecting performance off your 
MythTV back end. I export /store/rip from my back end to all 
my systems and rip to that directory from various places, 
including my laptop. Again, /store/rip is on the internal IDE 
drive, so it doesn't adversely affect playback of saved videos 
from the external drive. My exports file, /etc/exports, looks 
like this: 


/store 192.168.1.0/255.255.255.0(rw,sync,no_root_squash) 
/store/movies/Cinema-1 192.168.1.0/255.255.255.0(rw,sync,no_root_squash) 
/music 192.168.1.0/255.255.255.0(rw,sync,no_root_squash) 


Note that my back-end server is behind a firewall with no 
direct access from the outside world. I'm not streaming any 
videos across the Internet, which is fairly pointless, as the 
throughput would be quite bad from my home. The videos 
are accessible only from within my home network. 

Administrative Tips 

Now, let's look at naming your ripped videos. AcidRip pulls the 
name of the video from the disk but generally uses all lower¬ 
case letters and replaces spaces with underscores. You always 
should change this to be the same as the title of the video as 
it is listed on IMDb.com. Because the metadata lookup will use 
that name, you'll have a far greater chance of having the 
automated lookup succeed if you simply use the correct title 
for the video's filename when you rip the video. 

You'll also want to categorize your videos. The primary reason 
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for this is that you won't want to scroll through 100s of videos 
in any mode (Browse, List or Gallery) using MythVideo. 

If you create top-level directories with the category names 
and then copy the videos into those directories instead of the 
top-level MythVideo directory, browsing the files in any of the 
available modes will be a bit easier. Ideally, MythVideo would 
allow you to categorize the files without creating directories 
manually, but because it doesn't do that yet, this is the next 
best way to handle the issue. As an added bonus, you can add 
an image file called folder.png (or folder.jpg) to each category 
directory and that image file will be used as an icon in the 
Gallery display. 

My directory structure looks like this: 

■ /store/movies: top-level storage directory configured for 
MythVideo. 

■ /store/movies/Cinema-X: mountpoints for each external 
drive, with X replaced by a number. 

■ /store/movies/Cinema-X/category: video categories, with 
category being one of the following: Action, Comedy, 


Linux News and Headlines 

Delivered To You 

Linux Journal topical RSS feeds NOW AVAILABLE 



http://www.linuxjournal.com/rss_feeds 


Drama, Romance, War, Classics, Documentary, Fantasy, SciFi 
and Westerns. 

Note that each external drive, when mounted, also 
includes a lost+found directory. MythVideo is smart 
enough to ignore this directory, as should you when 
managing your videos. 

A Word about Artwork 

The artwork retrieved for your videos for display while 
browsing the collection is not always ideal. Some videos end 
up with rather obscure poster art. If this bothers you, the 
simple solution is to scan the cover of your DVD case and 
save it to your posters directory. This directory is configured 
under General Settings in the Video Settings page. After you 
scan the case cover art, save the file in this directory using 
the same filename as the original poster file retrieved from 
IMDb. The filename for the poster of each video is listed in 
the Video Manager page. Alternatively, you can save it using 
a different name and then manually edit the metadata from 
the Video manager. 

The size of your scan doesn't matter, although you might 
want to make it roughly the same size as the original poster 
art to reduce the time MythTV spends resizing the image. 
Resizing occurs all the time and is based on the settings for 
the number of rows and columns to display or whether you're 
in List or Browse mode. So, there is no really ideal size. The 
file format for poster art should be JPEG.h 


Michael J. Hammel is a Principal Software Engineer for Colorado Engineering. Inc. (CEI) in 
Colorado Springs, Colorado, with more than 20 years of software development and management 
experience. He has written more than 100 articles for numerous on-line and print magazines and 
is the author of three books on The GIMP, the premier open-source graphics editing package. 


Resources 


MythVideo: 

www.mythtv.org/wiki/index.php/MythVideo 
AcidRip: untrepid.com/acidrip 
DVD::RIP: www.exit1.org/dvdrip 
Transcode: www.transcoding.org/cgi-bin/transcode 

Mencoder/MPlayer: 

www.mplayerhq.hu/design7/news.html 

Xine: xinehq.de 

VLC: www.videolan.org/vlc 

IMDb: imdb.com 

LIRC: www.lirc.org 
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Using Capistrano 

"We will encourage you to develop the three great virtues of a programmer: 
laziness, impatience, and hubris.”—Larry Wall, Programming Perl dan frost 


For most programmers, deployment is an area that could do 
with a touch of laziness. Deploying to a cluster—or even one 
machine—can be repetitive and tiring. Enter Capistrano, a 
Ruby deployment tool that makes the task of deploying an 
application to servers easier by running defined tasks for you 
on the remote servers. 

The Ruby programmers' toolbox contains so many tools 
for eliminating most of their work, it's fair to say that Ruby 
programmers are probably some of the laziest. If having all the 
boring jobs done for you isn't enough, Ruby programmers even 
contrive to have most of their tools built in one language— 
Ruby. No bash-make-PHP-Perl combinations. It's all Ruby. 

Think of Capistrano as a build system that specializes in 
running commands remotely on any number of machines. 

If you have to connect to a half-dozen machines to push 
updates, or have no quick-and-easy way of rolling back the 
entire cluster if (or when?) something goes wrong, you need 
to be a little more lazy. 

Capistrano groups tasks in recipes, and the default 
recipe, which we'll look at in a moment, is very geared 
toward Rails, running migrations and restarting the Rails 
server. However, Capistrano's core is not Rails-specific. You 

The Ruby programmers’ toolbox 
contains so many tools for eliminating 
most of their work, it’s fair to say 
that Ruby programmers are probably 
some of the laziest. 

can build your own recipes for all your dullest tasks, and you 
can tweak the Rails recipe to work with whichever language 
or framework you're using. 

Let's take a look at what Capistrano does for Rails deploy¬ 
ment, how to build your own tasks and how to push your 
own application out to 20 servers with just one command. 

Capistrano and Rails 

Like Rails, Capistrano increasingly is deployed with flavours of 
Linux and is installed by default in Leopard, so you might not 
even have to install it. If you do need to, installing Capistrano 
is as easy as any Ruby gem. Simply run: 

sudo gem install -y Capistrano 

Capistrano has two main commands: cap, which is used 
for viewing and running the tasks, and capify, which is used to 


set up a Rails project for use with Capistrano. Assuming you 
have a Rails project, grab a copy of it, and run capify at the 
project root: 

cd path/to/project capify . 

This creates just two files: Capfile and config/deploy.rb. 
Capfile is to Capistrano as Makefile is to make and Rakefile is 
to rake. Capistrano expects a Capfile to be present and to 
contain the tasks or to include a Ruby file that does. 

In this case, the Capfile just includes config/deploy.rb, so 
the latter is the one of interest. The deploy file contains a 
bunch of settings you need to take care of before running 
cap, starting with: 

set :application, "set your application name here" 
set : repository, "set your repository location here" 

If you aren't used to Ruby's syntax, this all will look 
deceptively like simple configuration. However, because 
you don't have to use brackets when calling functions in 
Ruby, each line actually is a call to the set() function in 
Capistrano's core: 

set(:application, "your-app-name") 

Set the application variable to a name without spaces— 
this will be used to create a deployment directory later. Set 
:repository to your versioning repository's URL (in this example, 
we use SVN). 

If you have a user name and password for SVN, set them 
with the lines: 

set :scm_username, "svn-username" 
set :scm_password, "svn-password" 

Then, uncomment and set the deployment directory. If the 
deploy_to doesn't exist on your deployment server, Capistrano 
creates it: 

set :deploy_to, M /path/to/doc/root/www/#{application}" 

Here, we're using the application variable we set previously 
to set part of the deploy_to variable. This is all standard Ruby 
syntax, available in all Capistrano scripts, making this way of 
working extremely powerful and a little less cumbersome than 
a hodge-podge of obscure syntaxes. 

Finally, we need to set the servers that will host the 
deployment. You can add as many servers as you like, and 
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the server name just has to be something that SSH under¬ 
stands—for example: 


role 

: app, 

"app-server-1", 

"app-server-2", 

role 

: web, 

"192.168.1.123" 


role 

:db, 

"db-server-1", 

:primary => true 


If you're just testing out Capistrano, it's worth setting the 
deployment location as your working machine; that way, you 
can learn without moving between machines: 

role :app, "me@my-local-ip" 

Now we're ready to ask Capistrano to set up the deploy¬ 
ment location using the command: 

cap deploy:setup 

When you run this, Capistrano starts showing you what it's 
doing. This helps when debugging Capfiles, and it reassures you 
that you're doing the right thing. Whenever you connect to 
another server, you'll be prompted for the password, as usual, 
after which Capistrano will run a bunch of other commands. 

After deploy:setup, the deployment directory now contains 
some extra directories that will allow cap to push new ver¬ 
sions, do rollbacks and so on: 

myapp/ 

releases/ shared/log shared/pids shared/system 

Next, we get on and deploy the application. Capistrano will 
check out the source, put it into releases and create a symlink 
to it called current: 

cap deploy:cold 

After this has run, take another look in the deployment 
location: 

# current@ -> /www/captest/myapp/releases/20080614144520 

This a "cold" deployment, meaning tasks that are one-time 
tasks are run. To deploy the application in the future, you 
simply use the deploy task: 

cap deploy 

When you've run either deploy:cold or deploy, have a look 
in the deployment directory and find where your source code 
fits into Capistrano's way of deploying things. 

The deploy task replaces logging in to the server, getting 
the source, setting up any databases and restarting the 
servers. Run it a few times, and get used to that lazy feeling! 

Finding More 

To deploy our application, we used only deploy: setup, 
deploy: cold and deploy. The recipe has a lot more in it. To 


see all the available tasks, run: 
cap -Tv 

Much like rake -T, this lists all the tasks with their 
documentation. If you've run deploy a few times, play 
with either of the rollback or rollback_code tasks. 

Each time you roll back, Capistrano simply points the symlink 
to the previous deployment's directory. Rollbacks can be run 
repeatedly until you find the stable version you want: 

cap deploy:rollback_code 

Your Own Tasks 

Once you get Capistrano working on a Rails project, it's easy 
to see how it could help make your life really lazy. The same 
kind of tasks that wrap around Rails-specific commands can 
contain pretty much any command. 

When you run Capistrano tasks, like deploy, you'll see various 
SSH commands and responses scroll by. If you have several 
servers, the responses will come back from multiple servers as 
Capistrano runs your tasks across as many machines as you need. 

The deploy task replaces logging 
in to the server, getting the 
source, setting up any databases 
and restarting the servers. 

The potential uses of this are huge—checking disk space, 
copying live data from clusters and running maintenance 
tasks—so how can we build our own tasks? 

Tasks in Capistrano are defined with the following syntax: 

desc "Short description here..." 
task :name_of_function, :roles => :servers do 
# tasks is in here. . . 
end 

Ruby's elegant syntax often makes things confusingly 
simple, so let's pick it apart. The first line provides some 
documentation that is output when you run the following 
on the command line (still from the root of your project): 

cap -Tv 

Ruby can cope without brackets when calling functions, so 
the second line actually is a call to Capistrano's task function. 

The first argument is the new task's name (name_of_function). 
The second is the set of machines on which the task will 
be run; this can be either servers, :app, :db or any other 
collection of servers you have. 

The last part, starting at do, is an anonymous function, 
which means that everything between do and end is executed 
when your task is run. You may have come across anonymous 
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functions in JavaScript. 

A very simple task would be to run df -h on the remote 
servers to check on disk space. This isn't going to change 
anything on your servers, so you should feel safe running it: 

desc "Check disk space" 
task :diskspace, :roles => :servers do 
run 'df -h' 
end 

The run function simply runs the command on the remote 
servers. You can replace this with sudo, which also does what 
it sounds like—runs remote commands under sudo: 

desc "Who hasn't been cleaning out their home directories?" 
task :home_disk_usage, :roles => :servers do 
sudo 'du -sh /home/*' 
end 

If you have capified a project as we did on the Rails project 
in the previous section, you even can add your own custom 
tasks to the standard Rails recipe and change the behaviour of 
the Rails recipe itself. This lets you get Capistrano working just 
as you need it to work, and it's is good for those commands 
you never can remember how to run! 

If you have capified a project as 
we did on the Rails project in the 
previous section, you even can 
add your own custom tasks to the 
standard Rails recipe and change the 
behaviour of the Rails recipe itself. 

To add your own tasks to a capified Rails project, add them 
to config/deploy.rb using the task syntax described above. Once 
you have added a task, run cap -Tv to check whether your 
task was found, and then run the task as you would any other. 

Tasks can call each other just like functions can, so complex 
tasks can be broken down into simple tasks that will keep your 
custom Capistrano recipes "DRY". Tasks can call each other 
using the normal Rails function call: 

task :home_disk_usage, :roles => :servers do 
vhosts_disk_usage 
run "Is /home/" 
end 

You'll probably want your customised tasks to know the 
location in the filesystem where your project is being deployed. 
This is a matter of using the configuration variables we set right 
at the beginning, which can be done using the Ruby syntax: 

run "tar czf -/snapshot.tgz #{release_path}" 


If you need additional variables, you can set them using 
the same syntax as before: 

set :foo, "bar" 

Alternatively, you can prompt the user for the variables by 
using the set function, but with a slightly different usage: 

set(:deploy_version) do 

Capistrano::CLI.ui.ask "What version is this? " 
end 

The variables are used in the same way, no matter which 
method is used to set them. 

All this Ruby should start falling into place, and by this 
point, you'll start thinking of Capistrano as a Ruby framework 
rather than a standalone application or script. If Ruby is new 
to you, keep going—it'll start dropping into place soon. 

Finally, it's nice to keep things neat as well as DRY. All of 
the Rails recipes are found in the deploy namespace, which 
you'll notice when you run cap -Tv. Namespaces allow you to 
group tasks together, and this can be done by wrapping the 
tasks in the namespace command: 

namespace :our_tasks do 
desc "The default task" 
task :default do 
restart 
end 

desc "Empty logs" 
task :empty_logs do 
# . . . 
end 
end 

When you run cap -Tv, you'll see these neatly grouped: 

cap our_tasks # The default task 

cap our_tasks:empty_logs # Empty logs 

Customising the Rails Recipe 

Making new Capistrano tasks is straightforward, but the Rails 
recipe we used earlier probably contains 90% or more of what 
you need. In this case, it's best to customise the recipe rather than 
create one from scratch. We can do this by overriding specific 
tasks to customise the corresponding behaviour of the recipe. 

I discovered this when trying Capistrano on our internal 
makefiles, which is where I do most of our code file manage¬ 
ment, database versioning and installation configuration loads. 
We use these for pretty much everything that isn't committing 
or editing files, so the idea that we also could deploy really 
quickly using Capistrano was just too tempting. 

If you've read this far but are thinking, "cool, but we're 
not about to migrate to Rails", customisation will make sense 
for you because you can override the tasks that try to do 
Rails-specific things. 
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First, try capify on a non-Rails project, but make sure you 
have a config/ directory where capify can put its deploy.rb file. 
Once capify has run, you can start trying the various cap 
deploy tasks we did above, but it all goes wrong when 
Capistrano starts whining about the Rails server not being 
present and about a Rakefile not being present. 

This is because one of the tasks, deploy: restart, tries to 
restart the Rails server. Another of the tasks tries to run rake 
db: mi grate. Your project probably will support neither of 
these, so you should override it by adding the following to 
config/deploy.rb: 

desc "Do nothing" 

deploy.task :restart, :roles => :app do 
# ...do what you like here... 
end 


Intuitively, this is overriding the restart task in the deploy 
namespace, and everything inside the task (everything from do 
to end) can be edited as normal. You might want to restart 
your Apache server instead of the Rails server: 

desc "Do nothing" 

deploy.task :restart, :roles => :app do 
sudo '/etc/init.d/restart' 
end 


When you run cap deploy: cold, the Rails migrations 
are run to create the database. We override this to run our 
equivalent, which is: 

deploy.task :migrate, :roles => :app do 
run "make data" 
end 

Conclusion 

Capistrano provides a really simple way of deploying an appli¬ 
cation. It also can be used for anything involving remote 
servers: monitoring, arbitrary tasks, creating ad hoc backups 
and so on. 

Thanks to Ruby's elegance, Capistrano can be extended in 
pretty much every way. The Rails recipe can be honed for 
non-Rails applications, and adding whole new recipes involves 
very little Ruby knowledge. 

Finally, to make things even quicker, use SSFH identities so 
you don't even have to log in to the remote servers. If you 
want to keep your identities somewhere nonstandard, simply 
add the following to your deploy.rb file: 

ssh_options[:keys] = "/path/to/identity_file" 

This way, you can deploy your app using cap deploy and 
nothing else—now you really can master laziness. ■ 


Dan Frost is Technical Director of 3ev, a Web app development company in Brighton. UK. 
Alongside his work as a developer and technical architect in PHR Java and all the usual stuff, 
he writes articles on Cloud computing. Rails and Web 2.0 technologies. 
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POINT/COUNTERPOINT 




Small Laptops vs. 
Large Laptops 


KYLE RANKIN 



BILL CHILDERS 


Is portability or performance king when it comes to laptops? Read 
below to find two Linux geeks’ opposing viewpoints on the matter. 


Ever since its inception, the Linux space has been 
full of contention. From the initial Minix vs. Linux 
debates to GNOME vs. KDE to distribution holy 
wars, it seems for any Linux question, people with 
strong opinions are willing to join the flame fest. 

In this column, we throw a little fuel on the fire 
with an article dedicated to promoting two con¬ 
flicting points of view. This month, Bill Childers 
and Kyle Rankin tackle an issue near and dear to 
their hearts—small laptops vs. large laptops. 

KYLE: I have always been a fan of small lap¬ 
tops. When I look back, I was probably first 
inspired by Penny's computer book on Inspector 
Gadget. My very first laptop was a Toshiba 
Libretto 50CT—a 75MHz mini-laptop about the 
size of a VHS tape (those of you who remember 
75MHz computers should also remember what a 
VHS tape is, and for the rest of you, there's always 
Wikipedia). Ever since the Libretto, all of my lap¬ 
tops have had 10.6" screens or smaller, and that 
is my personal standard for a small laptop. I just 
don't understand the current trend of 15"-17" 
Sport Utility Laptops (SULs). Some of these SULs 
are almost of the size of those luggable comput¬ 
ers of yesteryear—so big you have to get a special 
bag to carry them, and so big that most vendors 
hesitate to refer to them as laptops and call them 
notebook computers instead. For me, a true lap¬ 
top should be extremely portable and should have 
excellent battery life. 

BILL: I used to like small laptops, but then I got 
better. I had an HP200LX palmtop for a long time— 
it was the only portable PC I could afford. That 
thing had an 80186 running at 8MHz and ran on 
two AA batteries. It had CGA graphics and was the 
epitome of cool. Then I stepped into the modern 
era and started getting systems that would let me 
do actual work. A system with a 15" or 17" screen 
isn't a luggable unless you're a little girly-man. It's a 
system that's capable of doing anything from stan¬ 
dard office tasks to CAD work to playing the latest 
and greatest 3-D games—all the power of a desk¬ 
top PC, except I can hang out on the couch. Or in 
my hammock. What's wrong with that? 


KYLE: I wouldn't call what Bill has a "laptop" 
until he has someone else's lap beside him. I heard 
he has a Mac cube too. It's pretty sad when your 
desktop is smaller than your laptop. 

BILL: Hey, have you seen me lately? It fits on 
my ever-increasing lap. Let's see you do any kind 
of graphics on that single-lung Yugo of a comput¬ 
er. Yeah, that's what I thought. It's also nice to 
have the added heat-generating capacity of the 
larger laptop in the winter months. Just put a kid 
by each exhaust fan and no more complaining 
about being cold. And, no jokes about Star Wars 
or "exhaust ports", please. It's not the Death Star. 

KYLE: That's no laptop, it's a space station. 
Sure, he may be able to play video games made in 
the 21st century, but you should see him death- 
match with me in Quake III. Anyway, when his lap¬ 
top's battery runs out a few seconds after booting, 
he hits the escape latch, and my laptop pops out 
like a pod full of droids from the Death Star. One 
advantage to my small laptop is I don't need a 
suitcase to carry it around. I use a nice, small vinyl 
case made for a portable DVD player. Okay, so it 
looks like a man purse, but it's small all the same. 

BILL: I don't need a suitcase. It fits in a back¬ 
pack. Okay, the backpack has an aluminum frame, 
but that's just for decoration. Hmm, yours cost 
the same as mine, yet mine can do twice as much 
work as yours. Who got the better value? And, I 
get a workout when carrying it as a bonus. 
Besides, when a server falls on my bag, the alu¬ 
minum frame lets my computer just shrug it off 
like an NFL lineman. What happened when a serv¬ 
er fell on your laptop, Kyle? 

KYLE: Wow. That was below the belt. Too soon, 
man, too soon. You don't have to worry about servers 
hurting your laptop, because when they fall near it, 
the laptop's gravitational pull causes the server to orbit 
it. You can get an inexpensive tiny laptop too. So what 
if its specs are the same as your BlackBerry? It can run 
a Web browser. Don't get me wrong, I can see some 
advantages to having Bill's laptop on my lap, but right 
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now, I'd like to keep my sperm count where it is. 

BILL: Hey, that's not an issue, I've had my kids. Plus, I 
have 4GB of RAM in my system. I may not use all 4GB, but 
it's nice to know I have it on tap should I decide that I need 
it. How much memory can Kyle shoehorn into his dinky box? 

KYLE: He needs all 4GB so he can start his mail client. 
As a mutt user, I guess I just don't need as much RAM, but 
that's for a different Point/Counterpoint column. 

BILL: Hey, Gmail doesn't take any more RAM than 
Firefox. Besides, I start my mail client only when I need to 
write a long message or a Linux Journal article. Like you 
said above, I have a BlackBerry for all other e-mail duty. 

KYLE: For me, battery life is the key. I can sit for most of a 
workday on a single charge. When Bill wants to work from a 
coffee shop, he definitely needs his power cord. When he 
wants to work outside, he has to fire up his diesel generator. 

BILL: Diesel generator? Hardly. My Precision M90 laptop 
can run for a little more than an hour on battery. While that's 
not your "all day" runtime, it's plenty of time for me to knock 
out the work I need to do before hunting for a power outlet. 

KYLE: This is ultimately what it comes down to for me: 
when I have work to do, I don't want to hunt for an outlet, and 
when I work on an airplane, I like that I can fully open my lap¬ 
top on the seat-back tray, even if the person in front of me 
leans all the way back. Today, you can get a dual-core processor 
even in mini-notebooks. When you combine that with a solid- 
state drive, you don't even have to sacrifice performance to go 
ultraportable. I want a laptop that fits on my lap, lasts most of 
the day, yet still has plenty of power for everything I do. These 
days, a number of laptops fit the bill—even if they don't fit Bill. 

BILL: "Even if they don't fit Bill?" Wow, man, you said I hit 
below the belt, yet you bust out a fat joke. My main thing is, I 
need a system that doesn't feel like I'd break it if I looked at it 
wrong. It's got to have the horsepower to do anything I throw at 
it and be something I can haul around comfortably. Opening it 
on an airplane is obviously a non-starter, but I've gotten to the 
point where the last thing on my mind when on an airplane is 
doing work. Heck, I'm management now. I just fire up my 
BlackBerry's media player and put my feet up in business class 
while the nice flight attendants bring me drinks. You can sit back 
in coach and "work", Morlock. The bottom line for our readers 
is they need to make the decision that works best for them.* 


Kyle Rankin is a Senior Systems Administrator in the San Francisco Bay Area and the author 
of a number of books, including Knoppix Hacks and Ubuntu Hacks for O’Reilly Media. He is 
currently the president of the North Bay Linux Users’ Group. 


Bill Childers is an IT Manager in Silicon Valley, where he lives with his wife and two children. 
He enjoys Linux far too much, and he probably should get more sun from time to time. In his 
spare time, he does work with the Gilroy Garlic Festival, but he does not smell like garlic. 
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The Power of Definitions 

We need to do for the Net what the Free Software Definition 
did for software, docsearls 



As a concept, freedom is usually defined 
two ways, one negative and one positive. 
Freedom from is the negative. Freedom to is 
the positive. Countless social and political 
causes grow around the need for freedom 
from —slavery, oppression, poverty, taxa¬ 
tion—anything that limits our freedom to 
act, move, associate, choose. 

The freedoms described by the Free 
Software Definition (www.gnu.org/ 
philosophy/free-sw.html) are all positive: 

■ The freedom to run the program, for any 
purpose (freedom 0). 

■ The freedom to study how the program 
works, and adapt it to your needs 
(freedom 1). Access to the source code 
is a precondition for this. 

■ The freedom to redistribute copies so you 
can help your neighbor (freedom 2). 

■ The freedom to improve the program, 
and release your improvements to the 
public, so that the whole community 
benefits (freedom 3). Access to the 
source code is a precondition for this. 

These freedoms are also personal: "Free 
software is a matter of the users' freedom to 
run, copy, distribute, study, change and 
improve the software"; and "a program is free 
software if users have all of these freedoms." 

Freedom is a profoundly human value. We 
are, more than any other species, devoted to 
originality, and we savor values that express it: 
intelligence, talent, choice, craft. Other ani¬ 
mals make things too. Birds build nests, ants 
build hills, beavers build dams, bees build 
hives. But it is the nature of each to build 
these things the same ways as others within 
the species. Every human is different. What 
we value most in people is what makes them 
different from other people and what they do 
that's different. Freedom maximizes the scope 
of those differences and of our originality. 

Software is one among countless other 
original human creations, but with an essential 
difference: it has no physical substance. Even 
the ephemeral creations we call music and 
speech are waves compressed within air. 
Software is something else. It is code. At a 


deeper level, it is binary math: ones and zeros. 

Humans make sense of things through 
their bodies. Good is "up" and "light", while 
bad is "down" and "dark", because we are 
upright-walking diurnal animals. If we had the 
bodies of raccoons, we might say the opposite. 
Our worlds are full of metaphorical under¬ 
standings grounded in our physical structures. 
When we say, "He picked my face out of a 
crowd", we use the metaphor seeing is touch¬ 
ing. When we say we "grasp a concept", we 
use the metaphor understanding is grasping. 
What we do with our bodies shapes what we 
know in our minds and how we talk about it. 

Yet software isn't physical. We need help 
understanding it, or we'll mess up by under¬ 
standing it with misleading metaphors (for 
example, that it's a packaged good, like cereal). 
This is why we need to start with deep insights 
into software's nature, and into connections 
between that nature and our own. The Free 
Software Definition provides those. So 
does the companion concept of copyleft 
(www.gnu.org/copyleft/copyleft.html), 
which protects the liberties inherent in free 
software. This is why Richard M. Stallman calls 
free software a "social movement", while 
positioning open source as a "development 
methodology" (www.gnu.org/philosophy/ 
open-source-misses-the-point.html). 

Today we live in a networked world not 
only filled with free software and open-source 
code, but also increasingly organized and 
defined by it. This has caused problems of per¬ 
ception that are similar to those that required 
the Free Software Definition 25 years ago. 

The Internet, for example, has become a 
form of infrastructure, yet it lacks the physical 
qualities that have defined familiar forms of 
infrastructure in the past. Although it embod¬ 
ies qualities that are similar to real estate 
("sites" and "domains" with "addresses") 
and transport systems ("pipes" and "high¬ 
ways"), its supportive capacities are cate¬ 
gorically limitless. This is why restricting our 
understanding of the Net to real estate and 
transport metaphors is a mistake. 

Ask ten people to tell you what the Net 
is, and you'll get ten different answers. The 
same won't happen if you ask them what 
a road or a water system is. Or a phone or 
cable TV system. An irony in that last case is 
that telephony and television are now forms 


of data. In February 2009, here in the US, 
analog broadcast television will go the 
way of the steam locomotive. All TV 
broadcasting will be digital. Yet it will still 
be represented in familiar analog-like 
ways, with "channels" from "networks" 
and so on. Lost is the fact that these 
things are coming to homes by digital 
signaling using Internet protocols. 

Where I live in California, burying service 
underground is a huge chore. The ground is 
rocky, and underground service culverts need 
to be eight feet deep, so there's room to keep 
electrical, cable TV and telephone services 
separate, just like they are on the poles above 
the ground. Yet the old analog phone wiring 
and coaxial TV cabling are no longer required. 
Being just data, telephony and television can 
be carried on fiber-optic cabling. And that 
cabling can run right next to high-voltage elec¬ 
trical wiring, as fiber-optic signaling is unaffect¬ 
ed by proximity to electric current. The smart 
thing to do, then, is to trench the dimensions 
required for electric service, and run the rest 
over fiber-optic cabling alongside it. 

But we're not ready for that, mostly 
because we still see the Net as a grace of 
telephone or cable company carriage—not 
as something that's essentially free and 
open. Yes, capital outlays are required, but 
the upsides of making those outlays are 
incalculably large, for everybody. 

So our problem with the Net is very similar 
to the problem we had with software up to 
a quarter century ago: it's seen as essentially 
proprietary. We think of it as something 
owned and/or controlled by a big company 
and delivered as a "service" that we "access". 
Although that's how most of us "get" the Net 
today, that understanding is at odds with the 
Net's free and open nature, and with our own 
as sources of value for the Net. 

What we need now is a definition of 
the Net that is as deep and useful as the 
Free Software Definition's is for software. 
Without that definition, the Net will continue 
to be defined mostly by government, and 
by phone and cable companies. ■ 


Doc Searls is Senior Editor of Linux Journal and a fellow with 
both Berkman Center for Internet and Society at Harvard 
University and the Center for Information Technology and 
Society at the University of California. Santa Barbara. 
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